Feed compositions for all nanogels: moles (n) of each monomer and AIBN, and volume (V) of solvent, were calculated using the following equations:
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Feed compositions for all nanogels: moles (n) of each monomer and AIBN, and volume (V) of solvent, were calculated using the following equations: where CM = total monomer concentration (%w/w) Table S1 . Monomer conversion data obtained from six repeats of the polymerisation of NIPAM (80 mol%) and MBA (20 mol%) in DMSO-d6 at 70 o C for 24h. 1% of AIBN and a total monomer concentration (CM) of 1% was used in all cases. These six entries indicate good reproducibility for the nanogel synthesis and calculation of monomer conversions.
Feed Composition
Monomer Conversion Figure S1 . Partial 1 H NMR (400 MHz, 298 K, DMSO-d6) spectra of the polymerisation mixtures for the preparation of nanogel N29 as a representative example for all polymerisations with A-Pr-OH. a) Spectrum acquired immediately after preparation of the polymerisation mixture, b) spectrum acquired after heating at 70 °C for 24 h. Peaks integrated to calculate conversions (Table 1 and Table S4 ) are indicated. 1,2,4,5-tetramethylbenzene was used as internal standard (IS). Intensities have been scaled for clarity. by intensity by volume by number Figure S9 . Dynamic light scattering of nanogels N8 and N9 (measurement were performed in triplicate but only one is shown for clarity) Figure S10 . Dynamic light scattering of nanogels N13, N14 and N15 (measurement were performed in triplicate but only one is shown for clarity) Figure S11 . Dynamic light scattering of nanogels N16, N17 and N18 (measurement were performed in triplicate but only one is shown for clarity) Figure S12 . Dynamic light scattering of nanogels N21, N22 and N23 (measurement were performed in triplicate but only one is shown for clarity) Figure S13 . Dynamic light scattering of nanogels N24, N25 and N26 (measurement were performed in triplicate but only one is shown for clarity) Figure S14 . Dynamic light scattering of nanogels N27, N28 and N29 (measurement were performed in triplicate but only one is shown for clarity) Figure S15 . Transmittance change with increasing temperature for nanogels N1 -N3, N7 -N9, N13 -N29. Transmittance was measured at 500 nm at a polymer concentration of 1 mgmL -1 in deionised water. 
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